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^> invention relates to <; cf.Jii-'S; 5ja!.;i:ip6<i 
diJtechabiy at the tip thsrix;! witn a cyiir-drics! sxpsrr 
s^iori ;;c;d:r.g ;'-;i-T!nL-;! oi sv^cisnding the inner dSarrv- 
^ - ^ » J x«3vo or o^mi rjbuiar 

fefYspofSfsiy or pgrmsn^snSy. Ths of th« caihetsr 
w'hich supports Itsis srssmber hss a ssj^ljcientiy smail- 
«r isutsf disfTister itiafi thoss- of the ott-er portions 
snd 5hs oytsr (SsrrsStsr of fhs sxpanslor; holding 
fT^on^bsr =8 a^us; to, or sroaiier shfin, tns oirisr diam- 




F ! a 6 



catheter arid onngKjg 
siof? hoSdirsg ;ri«rfss:;«r. 



,c^!C.-i-i of this rnerr-iisir is 
V of E; heated or coofeo 
jsiscs g5 ssid tip of e-ie 
contact with the sxfjsn- 



Ksrax CojjV CanSa 
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The pres&nf inv'entfo:-; f.5!:,:fi5f; -,;^r.j..-„ 

Back;ra«i>d Art 

Ar: ftspsrisiosi hoMiSr (to |3o ^sa cailmi « srierM 

aj8;r:.5TQr c! .^n ;.';SsmaJ cavity of 3 tubular organ so 
5^ :> prev-3«f a smrmmS portion of. a coro- 
rci-v i-tv, -^-n issing stjgposod agato alter ths 

iSJSiJ^EL;'' ® ^'^^ 

.f-'-*''-"'-'^"'^^ :->"er-t used for the siiovs pur- 
pose iS a n->t nisdsi 0? & siainlsss sifjc^i wir« 
;.x;rgsr,', iftSo;^ voi, 39, No, 3, p, 199 .. ^ 
stent mscfe ot a «nicJirsc§onaJ shape rn^w aiW 
(Pufciishss ej<sn.iri:Ki .;,Hpar,jse Patent ADpi-?.;oP 
No. When hSc-x. v.,r-.i <^ ^. r^^^ 

3xpandfi<::- c-j' using tf;;? -iioit^-s s.^^vi 
Steiit is irfssflsc- to a f ?c:risS.;-;:;!;rv.d ^^o'^^i^o-- "f th^ 
foiocd vessel thrcugh s bscod .'--.c:;^^ I-. :• 
cathstsr, and a oaiir^on irrjinoo.-; th:.. -si'a^'.-.oc! 
of th^ c^h^tsr ^anoBO ic sxps^r^d ths VSnt 
Ei^s ssmo dfef5x«,fe!- or shs bico<J vesssL When a 
stent rT>sd$ of a, ur.!dirsctiona« shape msfrjory aifov 
U3=jd, it is :r,ssnsd ts B predsfermirssd position of 
« jiooG vsss<;;, 5fK5 jg ,varf55ed with wafiTj water, 

sifnpiy woLjfrKJI ar- 

2 cstheter pcrfion 
vv!;;cn -ns 3l>sf;t !s wo-jnd is iargsr Shan that 

\/ 

csEtfistsf, ths 3i!di'f!g opgfstisjn of she CLithet'sr h 
dsgradsd dt.=o the prsssncs s;t tSr* sitani mni^^f- 
i;;^ .DDTtiOfi.. thus ptJsing a proUterr. ^V sddiS, 
Since s oonvs.'.tiona! stsm !n3ertin3,'rsrfK..vi!>g mh- 

dc^s not h-ave any rnesn. for .«...ring a .. 
posted oj ^he ..i;ssa; enc of siie cetf^etet or « 
C'c^-^ t-o- 5 ^- . rsh!,^ beteet-n frjs caihsts- dfstai 
r.'-V'?? ^^"^^ '5 dfffjcuft to opsrste 



;i an olt^ci of -he prosient tfjvsfttion to prc- 
k' ""..!?!!^''' ""^'"^'■"^■^■""'^'vSHg catheter whicf) can 

srnco;i!i>- Slid iVithifi ;< bfood vsss-sS and m a 
Q^ute caths-sr, a;n aissim a positkxi of a distai 
iJrtti jJOi-Eiors, arid ciTi ij-nprt-vs o&orabiirty 



pfssa-it invsnfion reduces ciit^r diameter of 3 
stem moiinfens POrtfon 8= s dists? 8.rid portion of s 
cath&tsr tc; pf&vsnt tnis sr.oifsts.'is DOrtb,-! iro.^ fjav-- 
""S --^ dhi^vstsf feg^ than that of other 
c.ii;;8\y »o^tsons ivsn if a nsnt is fr^ciirstsd thsrs^ 
sncf ;5;^pi:-,-vj; a -nsans fefforffisng x-ray aon- 
i' ^-c; - ^ , ^ r- i ^ ^ , , 3 .^^jj nla'^^^:-e'r -o.-bo- 
srse sfent mounting portiofs, as rsesdsd. 

" ^ - .-^ & t 

by cofnoflsin;! a cs;th<.-;o;- ;^;.v.v^ ^^,,5,5 

proximal t,v , I 

a disfai end of ths o:j,tf;«Si-r c-;:rr.mufv'-a' -' 

with an ofjsntn^g s: thi c -c . i^^s <. c. < a- oVr'^v 
tofmsd to corsjmur.icate ^'itr; sjie oc-^riln,-; ir"th<^ 
proxtmaS s'so o' c£«x^.p ' ^ " ^ n- 
sioR holder and an ?xDsns! >- - 

dsamster of an snierrai c . 

organ, me ssspansion hofder b8»-:ci .n-ip"*^ 
^l^"!!!'! ^'^''^ ■s-'^^siiy §>q;.ar!0' 'or 

co!ij.a>o.t ijpon chsnga* in ternpsfaturs, srsd tsse 
oxpanslor, holder b«i.ng >TiCunt«P to oovor si f^^sst 
part of a aatfjoter i^bs pcjftion corrsspoftdiog. th® 



ea.hetBi- lyix; portso.') coo£?s:xnc!;f!.:; ;c the side 
opsnirio i5 smaJ-s.^ ths. th=,: Gih«,r ..sthsfsr tubs 
p«>ffsoris. and Sh« e>;o«os:t,T. holcfe: ;? rs^oo'itsd c-- 
ths ca*etef ^ijbe ocr-o-^ - - 

opsftirsQ so ihat an oytjr dii-nieis:- the wvoAo^io'^ 
ifo'dsr is SKsuai 0 . ' t > >i 

ca&etsf tubs jK>rS3ons:. 

FurSierniors, acoordi;-;^ t^;ej.-:-.:- 
tSon, thsFS is provided a cs;;^tts;- havino *X-!^^' 
rson-tfansmi«Sif>g jnar-ta- ^> 
cfifhelBf tobe portioR cofrc-sporiifio tcrsk-i p^dfc 
opening. 

Morsov-sr, according to prejjsjnf irsvention. 
fjiSro !£ provsdsd the sxpariSicsr: holder comprisirjo 



and is c-eformed into a rsKinjory shs:^«'( 
hosted 10 the trarisfortTialino 'sroDSf-a'-ro 
rnt- ^ V",,, J- c ~ 
trsoiy dS:forn)6ti the 5an&?;,?rn5:t;;n Vii 
or less, a-id rfoeos tf-, -sio - 
.heaters io she- franston-ni^tfon tt-inpoii-.tu-<.: 
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t8rf>psraiur® of less unisss an sxfernsi fores is no^ 
appsied ihsreSo. The bicSi-scSona! shape mssnory 
ailoy addiiionsiiy has a s-rssraory at ihs trans- 
fOijTiai^op tsnperaKifs or less arid is rwsrsivejy 



M>$ portion nsa: 



jf'i car; ti^-; riouf-fec; on a csit;X:;jsr 



ir.g p--5ri-;c;n ihs pOiitiGr; cr a-ie ciistaS sf^d of the 
catheter or ths mte^onsnsp sstwssn the indweNsd 
stent as>d tte dsstei mi- of ib& csthstsr can be 
dearly sssutsd. Othsf sddiyon^ eiTscts can aise 
S>s o&taif^sd, f=or sxafyspls, when branch ports are 
formed if! th& hub pSi^o?>, a oooiiRg liquid at mr~ 

wsthous: i-scuinns rer^cvai of § cireijli devjfis tor 
id She gks. 



the 



thsf sisnt, Fig, 4 is sn sfjiaj-ged sectonai viav/ o? a 
hus portion c-i" caihefcjr, S is 3 side view 
3hy.vlr,cj a a-ate iij-h-sfsif- l!>s csth&tsr sccofdsng kt 
•iis pfassn; srivsnticji? is irssssr-sd irita blood vss- 
ssi, and Rg, 6 cosr^pcsnds t& Fig. 5 and is a side 
v5ew sJ^av^mg s istsds whersin Use stsni !s ^xpar^d^ 
gnd indw&'isd irt thss bfc<xJ vssssL 



rxibi: ;i. A Dc.'rtior- of 'ha cashs^at iuba si which 
s'scjiiviss &-G jrJsi-it ;3 ii-!fif;5c;n cc-i^stitijtss £ Sfnaii- 
dismetsr pos^ios^ Ha slaving c>Uit«f di&rfetsf 
sn^ailer than thst d othsr csthetssr tiibs portions. 

S!5-!«:;-dsaf :«!;•:->!■ jXiitio:-: it a. iJss csjter diarneier 



;h8 stent 13 ss aqua? to or sficssiter iJ-sn tha- oS omsr 
catheter fobs portiona isi oxher words, the owtsr 
diemster d ths smali-diamsts-r pc'tlon 11 a of ^he 
catheter tube 11 is smaJier than \rie o^;-:er di -^rf^^l^jf 
of olhef cathetsr tube po-t'Ons by -5.;: ainoLs;-;; co;- 
respiXiiiiraj to ivvice tsi" ■Vjore the -^irii i:^i:.--.n&j3 
ihe stent 13. 

A ;ar-3S nombsr o> side •.-jpsnirsgs 14 which 

oytis C3iji®t8!- tuDs 11 to^eyppiy a^^stsrfi cooking 

( > ir - s oVi <■ - 

shape of each side opening 14 is tsot iimiisd b tbs 
iiiuslratep circuiar shaps, buv ms.y be s s!it-fiics 
shape, in sddit'SfJ, number of sids opSf«rigs 14 
is not iimlted to a spedfie ^umberi but csr? bs 
arbifrarily ssiscted, 

A distaJ end portiort lib of tbs cathstsr tubs 11 
has sn oursf diametsr squai to thst of ihcs ■.■)r;>\'ifr>si 
portio!^ and has a sptigticai snd facs,?. A hois is 
formed at the center of the distai ftn-.-! pojtlor; ■■'■b 
to receive 3 goidts wire tbsrsthrcugh, Ring rfisrksrs 
IS mads oi a!> X-ray non-trgfssrriissson matersaf 
such as goirt are formsd at bolh ends of the smait- 
disfnetftf portios-s 1 1 a, 

Th« r-^t ^Ditiors 12 hss a pair oi branch ports 
iSs and iSb, so that 3 cooiinrj iiqisid and '.'srious 
HpuiiS n-:sd;c;r:es can b» injected witncut ren^Ov'ing 
3 pf95;;Tj;r r>8«S;jrir!g circuit device s.r-:d Vrip, iiks. 
Alierrativsjly. oriiy one brsnch pori -Tiay Ix; prc- 
\rxUi'J, arsd a thrss-port cock or Sie iiks rnay bs 
moui-sted srs *fs brancS^ port As shovvrt in Fig. 4. 
th$ pfOKitia! end ot the b«fc portion IS is opeo sjnd 
8 ciisck vaJve 17 mad© sf s ftesiibfe rfvatetiai stach 
85 siiicorse rubbsr is arrsos^ sear the opening of 
the praxsfnai md. Therefof©, gyida wirs or tb« 
tike can be inse.'^d through the prcxim^ end of 
th& hub portsori 12 whik; n-isintstning i!qi-;;ci tight- 

Giwsijraity, 3 the'rr;-.3pi.-as-jc r-issir^ -is.g., ar; 
«;thytef)3-viriyi acetzsta copQiyrs-iSr) is pret'emoiy 
usod s.s a i-nar-jrial of th-s ca;hsti>:' ii^fte 1 ■ . Sin-;-- 

geineraity used to. form the hub :5o;-tiof! U-:. As 
shown -.n Hg. 4, the b«b portion 12 Is connected to 
?t39 pfOSit?:>s! end portion of the cathster tubs H. 

(E<3mpf8 t) 



A bsdirsctfoTtai sbaps jTsemory 
binary aiicsy ccrtsisting esssfiiigliy 0; 'yi -sn-fv-o of Ni 
and ^he Palancs substantiaiiy Fa; rr,3r:iiis-:iiisri:'i Irii :.■ 
s sti?n{ 13 by s predsstern-ined n-!etf;->::i ^'^a? fo;:i'^ed 
iivto a spiral shap'i>, a.?; sf:0>^?f. in Fig, 3, and tne 
spiral stent 13 wa^ inserted arosjrsP Ihfi; snusii-'Slafr*- 
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ffOd? ths ssdis op-snlncis -4 th-rcjugh ths pc.-rt SGb, As 
gJsowi i« Fig. 5, thsj sssnj S3 wss irsssrtsd to t^s 

1S &y usili^ing lh« guid* wtr® 19 white s^e stent 13 
wns .-ni.-rK i.x? !n ?hi$ case, ;he guicfe cath- 
■;;;or = ir-s&ftirp; in s fcifiiod vessel 38 in 3d- 

; .vas perfcjrmsd undsf X-ray 

' ^ ""f^^ of ths 

a<,-;;r:: v^i;: iE^ssiiy Ci;;niif!r;Sd fay the fiiarKsrs 15 
n^med^on the sf^aU-ssn-ister ponfcn 1 la of the 



tha body tsrnp.-5r-:^t, O) u „ . ^ 

«xpaf>de:S, asid was fcrcugrit into contact wia-, ths 
iumr wall ss^rfaces of jhs biocsd vesses 20, snd was 
N*J-#{-83l$.p9^o«. as shcm In Fig. 8. The diste! 
Sfx5 o? xh& astsetsr hibis tl com be saslly rs- 
movsd frcsrr: th« Stent 13 white Ih© stmt 13 was 
;r:d^^'slt8d si a pmi&tsrtrmM posigon of ths bicsed 
vesssi 20. Wh^n a predetei-rrsl.ned psfiod of Srt)« 
5.is;js;;;d sr;:-::;- Si* sndweiisng opsratftjn, th& catheter 
:ns&rtsd into ths btood vssss! 20 

< " - ,< - XV3S if!iOC^?d iRfe- 

' ' > pofl 1S3 to ch&ck 



uroki 



5 P£5!1 16;s to ^> 

&J with ica -A'-as injsct-d frcjri the poft i«b to cooi 
and Koniract tn<s stem 13. Ths sisr<l 13 was 
brought ;nto ccn-ac; 'jviih tS-j-s sma'KilarTsster |X>ition 
11a of zsm&iBr 11 ^nd could bs removed 4$ 
from th» jnd^vsiiing pon:iors. 

CExsmpis 

A. u;?;ciifSGtk>na? shape JTiSfTfOry aiby {g Hi-Tt S6 
b;n:-::ry 3i;.>y- consist' 



and \y^ii ■:>,;^5r,ci:. ?!jb&1an;iaHy manu?sc{ijrsxJ into 
a st:t;n; 5 a f:\ i5r;->09fri:r:iir;;-)d f?ieihod vviss formed 
!ntc> .jp.rai :$!-:=j:..:>. g-^ sjhcwji in Pig. 3, A shaps 
■vvas: !r;?;vi.-ri:,v;t.; f"jc!! tha; this 3t$nt 13 could be 
ds:;ofir!Sd tc: bs brosjght into contact with the soisii- 
titafr.efer pixtSon 11a of ir,s cs^hsfer itibft 11 at 
40 G or less bys was sxparjd^d st 50" C or mors 



to b<i brought into contec;; -^v^tn a pr..?:;ef&r!ri;r„;:d 
r.^dwelilng post'on. 

As show's in Rg. ■;, stent 13 was bfouqht 
;r,!o tight co!it«cj v«<f;h !he 5«?3ih-rfia.^eter ponioo 
; v-i of rhs cajii-jter iube 1 ■ to S8t tiis oater disin- 
tie- of tSTs ;.-ter:; to equei to of srfia;i<sr thsrs 
t.'^a-. o! cttier |x;rt;or.s c; tt;;j c-sthstsr tybs I S, ss 
t.-v:-.;-; in Hq. "i. As .■siio/,';^ in Ro. the blsn* 13 
■■■■r,'^. -^sn^id iz: ;h& usrg.?^ ^nd^'eiiirig portion 

W6ffi> msssured via the- jxs.1 16s to sppropdatsly- 
dst&rmirss ths ds^-ree of stsncoSs. .^ji appfopnsjs 
liquid metiicims sud? 35 is(dg\nms was injsct&d 
tfs<m She poft 16b, and ari ^prcprists ireatfnsnl 
w'ss psrfCKtned fof 83& ifidweiiifiQ pon:<on. A Aarm 
phjrslologicai ssSne st sr/C or mors vvas suppiisd 
ffom tile port ISb to ^h^=^ sid<5 oDenings 14 to 
Chang© the sf^spe of th& stent 15 in an sxpandad 
shaps arjrf to irsdwell si«fit. st this poiTors. 
I'hsrs.^liSf, s copfa^t n-issdufr. was irsisctod troi-n 
!t!e pert 18b to chsck indwsiiing 0? She sleni ursdsr 
"'..lOfcscopy, and at ti-se s.^aris fjrns pressures at Ihs 
iiroxirnai and disisi end pcifl;or!S of th* IndwaiiLrig 
po:ik;n >vj;r$ msas-jred via ths- port 16.5 to confirsri 
ti-isjrs was r;o prsssurs ijradssnt Ths- cat^sier 11 
wsis tS-isn removed frotri g^s baiy. 

Sfidtjgtil^ ^^scsMiiy 

is us&ksl ' ms:ct , 
porarHy or p«nn5f}^>";iy i-..c-::i!Jir>g ^r-A iio^itr-tj ^,8 
inner di«ms}©r of an mmmsi csvify of a bi-xid 
vssssi or my o*ar ttiSstiias- pj^an. 

CSasms 



1- A cs;i-!i;rtf chsra-iterised by ccrnpfisSng & csih 
opori ?:-;;is r;:;!.-i at isast one 



said proKirnsi snd o- sad catheter tubs, sr;b an 

of ars internas cawty or g tubufer orqgsi, said 
SJxpariSiyrf ;'!C.'id&;- b&it;-; rr;.;<;;,? q? sh&c.--^ 

pand or cor;if.3-..: up^sn {■|;:i..ngc.;? S^rr -sxr c, . 
t5nd sjjld !?.^'pai5s:<-.,n ;;':i.5s,: :>;::nc -r.^xifr-i.-d tc^ 
cover St least part of a cathajfjr tiiba pottion 
eorr€;sjX:ndlr?g tc said sicss opsnSng, wherssrt 
&r. ooter diarnatsr 0I said cEiShstsr {-jbs portion 
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S^'Sn that of o;hsr c;=;thir:;.-!r tube por&ins, aiid 
saiG 3>Da;>s.:C'r: hr-^der is rsoifnted or; said cssfi- 



S. A !:a;i-!8!F:f 3CCO;;2!;t,5 to cfKim 1, wherstt) at 

3- V, V . , vv c>o>in at 

Ssast oris port is added to said hyb. 

4. A ostheter ac-jcrding to dsim: 1i charsclefizsd 
in that Isasi pars a dista! ersj portfon irs 
frpoi- 0? said ssthetsr tub® pation corrsspcis<j- 

to sids opening has an outer dsarrsster 
subslarsisaiSy «:;;i„:3.i » jj^at of said ssih&r caSv 
8tsr feffc§ portioi-'.s, 

5, to .J' > ' ' " " ' , wherein said 
sxparssion hoi':i;« ■.o;< a ni-.-r^cai snaps. 



A C3t?i3tsr uncording to ciai;r: 1, vvhsryin ssia 
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16 April 158? {15. 04. 87) 
^^age 4, Fig, 3 (Famiiy- nonai) 




-::!::f^"'^ --'■'^ '^^^ Septeisber 12, 198S (12. 09. 88) 



Septarsber 12, IS: 



